PATHOLOGY AND STATISTICS
For the following description we are to a great extent dependent on the publications of Ddve (1935) and Dew (1928) . The expanding liver cyst, if not operated upon or in the rare event of the parasite dying, inevitably leads to rupture of the adventitia. Generally the cyst ruptures into the peritoneum causing secondary echinococcosis of the peritoneum or choloperitoneum. Next in frequency is rupture into the biliary passages, simulating gall-stone colic.
Cysts situated near the upper liver surface have a tendency to grow upwards, elevating the diaphragm, and uncomplicated liver cysts may make their way through the diaphragm and become intrathoracic. Usually, however, they rupture into the pleural cavity or into the bronchial tree.
Intrathoracic rupture is usually a sequel to suppuration in the cyst causing destruction of the pericyst and of the surrounding tissues. Suppuration was present in 93% of the ruptured multivesicular and in 66% of the univesicular cysts (Devd, 1935) . Another cause of intrathoracic rupture is exploratory puncture of the liver, especially if followed by suppuration of the cyst. The resistance opposed by the diaphragm accounts for the rarity of intrathoracic rupture. Of 1,743 liver cysts collected by Ddve only 44 (2.5%) ruptured into the thorax. The incidence of rupture was only 1 % in 1,250 liver cysts observed in Greece. In Iceland the position appears to be different because out of 37 liver cysts 10 ruptured into the bronchi. Twenty-nine, however, of these cysts were calcified (Claessen, 1928) . Devd (1935) collected 380 ruptures into the thorax. Up Clinical examination often reveals hepatomegaly and elevation of the diaphragm. In some cases, owing to the presence of gas in the cyst, a zone of tympanitic resonance may be detected. In a personal observation (Case 1) this symptom was caused by collapse of the superior liver surface following rupture of the liver cyst. In percussion the elevation of the diaphragm is often masked by dullness at the lung base or by pleural effusion.
On auscultation there may be friction, rales, amphoric breathing, metallic tinkling, or a succussion splash.
Radiological examination often reveals elevation or distortion of the diaphragm and impaired respiratory movement. Sometimes a gas-containing liver cyst or a calcified one is seen inside the liver shadow. In the lung base a cavity containing fluid and gas is occasionally outlined. Exceptionally a spherical shadow simulating a simple lung cyst is seen (Kingreen, 1926; Ljubarski, 1926 French (1935) . Thirty-five cases had fistulae caused by cholelithiasis (Razemon, Bizard, and Lambret, 1933) . In Greece, where amoebic dysentery is common, the rupture of an amoebic abscess must be taken into
consideration. An absolute proof of the hydatid origin of intrabronchial rupture is the expectoration of hydatid material. If it is missing a positive intradermal reaction, complement fixation test, and eosinophil count are valuable in diagnosis. Unfortunately they are often negative, owing to the death of the parasite and to the lowered resistance of the patient. If no bile is expectorated the most common error is the diagnosis of a ruptured lung cyst.
RADIOLOGICAL EXAMINATION Radiological examination may be of great help in diagnosis, although ruptured and collapsed lung cysts may elude detection in cases of so-called dry retention. In other cases the outlines of the ruiptured lung cyst may be blurred by pericystic inflammation or by pleural effusion. Lastly the lung abscess which forms occasionally after rupture of the liver cyst, may simulate a ruptured lung cyst. By using modern radiological technique these errors will become less frequent. Diagnostic errors may also occur in cases of ruptured lung abscess, encysted empyema, suppurating non-parasitic lung cysts, and so forth. The ultimate prognosis of intrapulmonary rupture is very grave. A fatal outcome occurs in 50% of cases treated conservatively against 33% cured and 15% presumably cured. CASE REPORTS CASE 1.-A woman, aged 48, five months before admission was feverish for a month. Later she had violent attacks of coughing and suffocation, accompanied by the expectoration of frothy, bile-stained fluid. Then followed an interval of relative amelioration, when no bile was expectorated. Afterwards the same symptoms recurred repeatedly. She was admitted to hospital in February, 1932. She was in a poor general condition, but the diaphragm was not elevated. Posteriorly a tympanitic area the size of the palm of the hand was found in the hepatic region. The patient expectorated about 30 oz. of sputum daily. The intradermal reaction was strongly positive, complement fixation tests were positive, and an exploratory puncture was negative.
The ninth and tenth ribs were dissected and diffuse pleural adhesions found. The diaphragm was incised, but the liver cyst could not be traced. The diaphragm was sutured and the adherent lung freed. Near the cupola an egg-sized liver cyst was opened containing bile and collapsed daughter cysts. Drainage was carried out.
At first there was a profuse flow of bile from the wound. The sputum was twice transiently bile-stained. However, the patient improved rapidly and left hospital after a month. CASE 2.-A man, 27 years old, was operated upon 50 days before admission for a cyst of the superior liver surface. The wound was sutured but the cavity was drained later because bile was leaking. Three weeks later after paroxysms of coughing he expectorated bile-stained fluid. His temperature was 39' C. for 10 days. Thereafter expectoration became less profuse and was only intermittently bile-stained. His temperature fell to 38' C. On admission dullness reaching to the scapula was elicited, and radiography showed elevation of the diaphragm and a diffuse opacity in the lung base. The intradermal reaction was strongly positive. Pus was aspirated by puncture beneath the angle of the scapula.
At operation in February, 1932, the seventh rib was resected. The pleural space was adherent. An orange-sized cavity in the lung was opened; it was lined with necrotic tissue and contained bile-stained membrane. From the perforation in the diaphragm pure bile flowed. Drainage was performed.
After operation the bile-stained expectoration ceased, but the wound discharged bile and later pus in diminishing quantities. The patient was discharged after a month. CASE 3.-A woman, aged 20, 20 days before admission felt unwell. After two days she developed a pain in the right hypochondrium and a high temperature (400 C.). Three days later she expectorated bilestained fluid, which, in the following days, became purulent. The high temperature persisted (38-40 C.). Upon admission liver dullness reached 2 in. below the angle of the scapula, and the daily quantity of sputum was 8 oz. The intradermal reaction was positive. Pus was aspirated from the ninth intercostal space.
At operation in May, 1932, the tenth rib was resected. Pleural adhesions were found. The diaphragm was incised and a small collection of pus opened. From thence a sinuous tract leading to a voluminous hepatic cyst situated ventrally was found.
The temperature became normal after five days, and expectoration ceased. The flow of bile from the wound diminished progressively. The patient was discharged after 20 days. CASE 4.-A man, 21 years old, seven months before admission felt a severe attack of pain in the right hypochondrium which lasted for 12 hours. After five days he experienced a second attack of pain accompanied by fever (39°C.). A few days later he became jaundiced and remained so for a month. Then he experienced a colicky pain, followed by persistent pyrexia. At operation in May, 1933, the ninth rib was resected. The lung was fixed by sutures to the chest wall, and pus from the middle lobe was aspirated by puncture. The cyst was evacuated and drained. Bilestained pus and membrane were profusely discharged for a week. Each time the tube became blocked expectoration became bile-stained. Thereafter improvement was rapid. The patient was discharged after 26 days.
CASE 6.-A woman, aged 50, suffered from cough for four months before admission. Twice she expectorated small quantities of bile-stained fluid. A month before admission she expectorated 60 oz. of clear liquid. Four days later she coughed up a daughter cyst. After that she expectorated bile-stained fluid and membrane. On admission she was jaundiced. The diaphragm was not elevated. The liver border was palpated four fingerbreadths below the costal margin. She was expectorating 15-30 oz. of bilestained fluid daily, and had incessant paroxysms of coughing. Radiography revealed a slight opacity of the right lung base. The intradermal reaction was positive and punctures for pus were negative. At operation in April, 1939, an incision was made parallel to the costal margin. When a hard mass near the cupola was punctured bile-stained liquid escaped. The costal arch was mobilized by section of the rib cartilages. A thick-walled liver cavity the size of an egg, but not containing hydatid elements, was opened and drained. After operation bile appeared intermittently in the sputum owing to inefficient drainage. After one month the wound was discharging frank pus. The patient left hospital a month later. CASE 7.-A man, 35 years old, was operated on three months before admission for a large suppurating subdiaphragmatic cyst. Bile flowed profusely from the wound, and a bile fistula developed. At intervals he had a high fever caused by retention of pus. Two weeks before admission he had a high temperature and paroxysms of coughing, and after two days abundant bile-stained expectoration. Although the external fistula was again discharging bile, bilious expectorations continued. On admission the right diaphragm was found to be moderately elevated, and was confirmed by radiography which also revealed a blurred shadow over the right lung base.
At operation in May, 1945, the seventh and eighth ribs were resected. The pleural space was adherent. The diaphragm was incised along the fistula, which was leading to a liver cavity under the cupola. Tam- ponade was carried out.
After operation abundant bile flowed from the wound for over a month, and occasional expectoration was bile-stained during the first two weeks. The patient was discharged after two and a half months with a drained wound. Six months later a sinus still persisted, intermittently discharging bile. CASE 8.-A man, 52 years old, 13 years before had experienced a colicky pain in the right hypochondrium. After two years he was feverish and jaundiced for 20 days. This episode was repeated four years later. He suffered occasionally from colicky pains. For six months he complained of persistent pain accompanied by pyrexia and rigors. A liver biopsy confirmed the diagnosis of cholangitis. A month before admission bile-stained fluid was withdrawn by puncture from the right chest. Culture revealed pneuimonococcus.
On admission he had a high temperature (38-39' C.) and dullness over the right lung base. He was producing about 8 oz. of sputum daily. Tubercle bacilli were not found. Radiography revealed a right pyopneumothorax with different fluid levels.
At operation in March, 1947, the ninth rib was resected. The pleural space was adherent and pus was found at liver puncture. A small abscess was opened and then an empty cavity of moderate size. Drainage was performed.
Twelve days after operation another liver abscess was opened through the wound. A week later a voluminous hydatid cyst was discharged with the drainage. After 10 days a purulent intrapleural effusion was drained. The patient then improved rapidly and was discharged 26 days after the last operation.
He was admitted again after five months because two weeks before he became feverish and expectorated bile-stained fluid. Puncture at the site of the former operation revealed an air-filled cavity, but an attempt to drain it failed. After two weeks the lung base was freed from the adherent diaphragm and the hepato-bronchial fistula divided.
After operation the sputum was bile-stained from time to time, and bile flowed copiously from the wound. The stools were clay coloured, suggesting a block of the common bile duct. During the next two months the common bile-duct did not spontaneously unblock, and an attack of cholangitis followed. After the acute stage the common bile-duct was freed from the obstructing membrane and drained. The patient succumbed on the next day.
The following cases were operated upon at the Clinic of Social Insurance by Dr. K. Zacharakis and one of the present authors (N.P.). CASE 9.-A man, 35 years old, three months before had been operated upon for three hepatic cysts. Twenty days before admission he became feverish. Two weeks later another suppurating liver cyst ruptured into the drained wound. On admission pus and collapsed daughter cysts were discharging profusely from the wound. The temperature was about 38.5°C. A transient amelioration followed. Then the patient was again feverish for 20 days owing to an inflammatory process in the right lung base.
Radiography revealed elevation of the right diaphragm and a blurred shadow over the lung base.
After a few days he became jaundiced. A painful mass was then palpated in the right hypochondrium. At operation in June, 1951. an abdominal incision was made and a voluminous suppurating liver cyst was drained.
Twenty days after operation the patient had again a high temperature, persistent cough, and jaundice. Two months after operation he felt a stabbing pain in the chest followed by bile-stained expectoration, amounting to 16 oz. Radiography showed, in addition to the former findings, an interlobar effusion (Fig. 3) . The patient succumbed two months later from repeated haemoptysis. 
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group.bmj.com on October 29, 2017 -Published by http://thorax.bmj.com/ Downloaded from right lung. One month before admission she became feverish. On admission in September, 1951, she had high fever (40' C.), dyspnoea, and jaundice. At percussion dullness was heard over the right hemithorax, and radiology revealed the presence of free fluid. In the pleural cavity a purulent fluid was aspirated, and the empyema was drained. The patient left hospital after three months.
Five months later she had a paroxysm of coughing, and expectorated bile-stained sputum. On the next day the wound opened and discharged pure bile. After that the sputum was no longer bile-stained, but when the patient was lying down the sputum tasted bitter. A radiograph taken after the injection of an opaque fluid into the sinus revealed the persistence of a small liver cavity communicating with the bronchi of the inferior lobe of the lung (Fig. 4) . The sinus closed after a week. The patient was followed up for a month, during which she had no recurrence.
CASE 11. ated liver cyst ruptured into the wound. Following this an inflammatory process developed in the right lung base. The amount of sputum expectorated daily gradually rose to 10 to 18 oz., and finally became bilestained. The patient was at the same time jaundiced. The sitting posture reduced expectoration and after three days in this position bile disappeared from the sputum. A radiograph after the injection of an opaque fluid revealed a voluminous, partially collapsed hepatic cavity no longer communicating with the bronchi (Fig. 5) . The patient gradually improved and will soon leave hospital.
Besides the cases described above we have treated two more of hepato-bronchial fistula, but the hydatid origin of these cases is not certain.
SUMMARY
Hepato-bronchial fistula is an infrequent though severe complication of hydatid liver cysts. In the majority of cases the rupture into the bronchus follows the suppuration of a cyst. Except for amoebic liver abscess, all other causes of hepatobronchial fistula are rare. Diagnosis is certain if hydatid elements are found in bile-stained expectoration. In the absence of these elements biological tests for hydatid disease may be of diagnostic value. If bile is missing from the sputum the rupture is generally ascribed to a lung cyst. Clinical and radiological examination rarely reveal the site of the ruptured liver cyst. Radiography may visualize the lung cavity formed secondarily after rupture of the liver cyst. Perforation usually takes place into the right lower lobe, seldom into the middle lobe or into the left lower lobe. It is important to localize the site of the ruptured liver cyst, and is effected in most instances by exploratory punctures. Puncture is, however, negative in about 25% of cases. Bronchography perhaps might be able to remedy this deficiency.
The prospects of natural cure are remote and the mortality is high in intrapulmonary rupture, therefore operative treatment is indicated. Operation must be performed before irreversible lesions develop and before the resistance of the patient is lowered. The mortality after operative treatment is high, but operative results have greatly improved of late. In treating intrapulmonary rupture it is essential to intercept the expectoration of bile and foetid material. This can be done by draining the ruptured cyst, if possible, from the most dependent position. Simple drainage will cure most cases of bronchial fistula. If it is impossible to localize the cyst before intervention, the hepato-bronchial communication must be severed, either by freeing the adherent lung base or by dividing the adhesions over the superior liver surface. The lesions of the affected lobe of the lung are irreversible only in the case of chronic intrapulmonary rupture, in which case lobectomy may become necessary. An associated obstruction of the common bile-duct by membrane is a very serious complication of intrathoracic rupture, especially if the duct does not unblock spontaneously.
Only early diagnosis and surgical treatment of the uncomplicated hydatid cyst of the liver can prevent the occurrence of the various complications to which the growing cyst leads invariably.
